Aspecte noi în screeningul pentru preeclampsia cu debut precoce
Introduction
An important medical condition associated with a high risk of maternal and perinatal morbidity and mortality (1) , preeclampsia is a unique pregnancy hypertensive disorder, characterized by poor perfusion, especially of the fetoplacental unit, and completely reversible with the end of pregnancy (2, 3) . Research data has shown that preeclampsia is usually identified during the second half of pregnancy, when it can complicate between 2% and 8% of pregnancies (4) . The pathophysiological mechanisms of preeclampsia show impaired placentation processes, in particular from the beginning of pregnancy and continued with a generalized inflammatory response, with progressive endothelial transformation (2) . Therefore, through such a nonspecific mechanism, preeclampsia becomes a pregnancy-associated syndrome that can actually alter each organ system (5) . Mainly, preeclampsia is defined through the onset of a new episode of hypertension after 20 weeks of gestation (with persistent high blood pressure ≥140/90 mmHg) and the occurence of substantial proteinuria (>0.3 g/24 h) or other pathophysiological changes (persistent epigastric pain, persistent headache or other cerebral or visual disturbance, elevated serum transaminase levels, microangiopathic hemolysis, platelets <100,000/μL, serum creatinine level >1,2 mg/dL) (5) . Extensive research have shown that the short-term prognosis is worse in relation to severe preeclampsia and in early onset demanding delivery before 34 weeks of gestation, than at term (6, 7) . The early detection of pregnancies at high risk of preterm preeclampsia has become a significant challenge in nowadays obstetrics follow-up. The latest studies have demonstrated that between 11 and 13 weeks of gestation an important rate of pregnancies at high risk of preterm preeclampsia can be detected, using an algorithm with significant data features regar ding early biopshysical and biochemical markers of altered placentation (8) . These markers include maternal medical and obstetrical history, biophysical measurements such as uterine artery pulsatility index (PI) and mean arterial pressure (MAP), and biochemical markers like maternal serum pregnancy-associated plasma protein-A (PAPP-A) and placental growth factor (PlGF) (8) .
Maternal medical and obstetrical history
Reviewing the international literature and the latest studies on identifying the high risk pregnancies which can possible develop preterm preeclampsia, it can be seen that different maternal demographic characteristics and maternal medical features were associated with this condition. Mainly, the approaches in screening on preeclampsia using maternal history include parameters which depend on the regional guidelines. The National Institute for Health and Clinical Excellence (NICE), from UK, studied a number of maternal demographic and medical features, and considers that pregnancies with obstetrică ginecologia high risk of developing preeclampsia include any one high-risk factor or any two moderate-risk factors presented in Table 1 (9) . On the other hand, the American College of Obstetricians and Gynecologists (ACOG) recommends identifying the traditional maternal risk factors without considering specific high or moderate risk in developing preeclampsia (Table 1 ) (10) . These significant international guidelines, NICE and ACOG, have carefully studied each risk factor, and estimated the additive detection rate (DR) and the screen positive rate for each risk factor as a separate screening test. As a result, according to NICE guidelines, in order to prevent preterm preeclampsia in women with high-risk pregnancies, low-dose of acetylsalicylic acid should be offered. In contrast with this statement, according to ACOG guidelines, only women with a history of preeclampsia (PE) in more than two previous pregnancies or preeclampsia demanding urgent delivery at <34 weeks of gestation should be offered acetylsalicylic acid (11) . The Fetal Medicine Foundation (FMF) presents an alternative to traditional screening on preterm preeclampsia according to NICE and ACOG guidelines, by including not only the risk factors of preterm preeclampsia after analyzing the maternal medical and obstetrical history, but also biophysical and biochemical parameters (12) (13) (14) . FMF combines the a priori risk from maternal medical and obstetrical history traditional factors, with various serum biomarkers. The result is specific to each patient and derives from a multivariable logistic model using Bayes theorem. At 11-13 weeks of gestation, a significant proportion of pregnancies at high risk for preterm preeclampsia can be detected using the maternal risk factors described in NICE and ACOG guidelines and the measurement of uterine artery pulsatility index, mean arterial pressure and maternal serum pregnancy-associated plasma protein-A (PAPP-A) and placental growth factor (PlGF) (12, 13) . An important issue observed on a survival time model explains that the gestation at time of delivery for preeclampsia should be considered a continuous variable, not a categorical one, because if the pregnancy continued indefinitely, all women would enhance preeclampsia (14) . The mean gestational age for delivery with preeclampsia was observed to be 55 weeks, with an estimated standard deviation of 7 weeks, and can be modified by analyzing the various maternal risk factors. In low-risk pregnancies for preterm preeclampsia, women would deliver before the developement of preeclamsia, while in high-risk pregnancies, the smaller the mean gestational age, the higher the risk for preeclampsia (15) . The major maternal risk factors for developing preterm preeclampsia are the maternal age over 35 years old, an increased body mass index, particular racial origin like Afro-Caribbean and South Asian, medical history of chronic diseases such as chronic hypertension, preexisting diabetes mellitus, antiphospholipid syndrome, systemic lupus erythematosus, previous pregnancies with preeclampsia and conception by in vitro fertilization (3) .
Maternal biophysical and biochemical markers
Preeclampsia is a specific pregnancy disorder, where elevated levels of arterial blood pressure appear as a result of reduced peripheral vascular compliance and vasoconstriction (16) . The early detection of hypertension using automated arterial blood pressure devices and the accurate monitoring of arterial blood pressure, during antenatal care, are major clinical statements in every pregnancy standard follow-up (17) . Substantial clinical evidence demonstrate that an elevated level in arterial blood pressure in women who develop preeclampsia can be detected in the first and second trimesters of pregnancy, and the mean arterial pressure is significantly more important than the values of systolic and diastolic blood pressure alone (3, 18) . First trimester mean arterial pressure depends on maternal factors such as age, body mass index, racial origin, previous history of preeclampsia, smoking habbits, history of chronic hypertension, as shown in previous studies (15) . Therefore, the mean arterial pressure measurement should be expressed as a multiple of the median, or MoM, after the Table 1 Maternal medical and obstetrical history characteristics NICE guidlines (9) ACOG guidlines (10) High-risk factors n history of hypertensive disease in previous pregnancy n chronic kidney disease, autoimmune diseases n diabetes mellitus n chronic hypertension n nulliparity n age >40 years old n body mass index >30 kg/m 2 n conception by in vitro fertilization n history of previous pregnancy with PE n family history of PE n chronic hypertension n chronic renal disease n diabetes mellitus n systemic lupus erythematosus n thrombophilia Moderate-risk factors n first pregnancy n age >40 years old n interpregnancy interval >10 years n body mass index (BMI) at first visit of >35 kg/m 2 n family history of PE adjustment for these factors, and then included in the algorithm for the detection of preterm preeclampsia at 11-13 weeks of gestation. According to D. Wright et al. (2012) , who made a study of singleton pregnancies at 11-13 weeks, including 1,426 (2.4%) cases that subsequently developed preeclampsia, the mean arterial pressure was significantly increased and there was a negative linear relation between mean arterial pressure expressed as MoM and the gestational age at delivery (15) . Another important maternal biophysical parameter observed to reflect, from the beginning, the impaired placentation in pregnancies associated with preterm preeclampsia is the pulsatility index of the uterine arteries, measured during a standard ultrasound examination between 11-13 weeks of gestation (19) . During normal pregnancies, as an adjustment to the new body conditions, the blood flow in the intervillous space increases through the enlargement of the spiral arteries (20) . In cases of pregnancy with possible developement of preeclampsia, the maternal spiral arteries convert themselves, in the condition of impaired trophoblastic invasion, from thight muscular vassels to large nonmuscular channels (21) . When measured with Doppler ultrasound, these changes reflect in increased uterine artery pulsatility index (19) . Doppler ultrasound estimates the uteroplacental circulation in a noninvasive transabdominal approach and the sonographers should be trained following a standard ultrasound technique, in order to rule out the possible bias (19) . Similar to the mean arterial pressure, it was observed that at 11-13 weeks of gestation, the pulsatility uterine artery index is affected by maternal factors. After adjustment for these factors, D. Wright et al. (2012) observed that there was a significant negative linear relation between uterine artery pulsatility index espressed as MoM and the gestational age at delivery (15) . As a result of the pathological placentation derived from improper trophoblastic invasion of the maternal spiral arteries, the modified ischemic tissue release various biomarkers that activate the inflammatory pathways, activate platelet cascade, increase endothelial dysfunction and oxidative stress, and change the normal renal excretion (12, 21) . Among numerous others biomarkers, two maternal serum proteins -preg nancyassociated plasma protein-A (PAPP-A) and placental growth factor (PlGF) -have been closely studied and have significant results in the screening at 11-13 weeks of gestation, not only for aneuploidies, but also for preterm preeclampsia (22) . The syncytiotrophoblast generates, in normal pregnancy conditions, a specific protein, called pregnancyassociated plasma protein-A (PAPP-A), which separates the insulin-like growth factor from the binding protein. PAPP-A increases the effect of serum available insulinlike growth factor and supports the normal development of the placenta (23) . In pregnancies considered chromosomally normal, but with high risk of preterm preeclampsia, it was observed that the level of maternal serum PAPP-A was low in the first and second trimester (24) . Like the previous maternal biomarkers, PAPP-A should not be analyzed alone, but after maternal factors adjustment and expressed in MoM, because not every affected case has the protein serum level below the normal percentile, considered 0.4 MoM (15) . The cytotrophoblast synthesise in villous and extravillous spaces a particular glycoprotein called placental growth factor (PlGF). This protein plays an important role in the angiogenetic process, controlling the normal expansion of the capillary system. In pregnancies with high risk of developing preterm preeclampsia, as expected, due to poor placentation, the serum level of PlGF is low (25) . Besides maternal factors that affect both PAPP-A and PlGF serum level, such as maternal body mass index, racial origin, smoking habbits, conception by in vitro fertilization, nulliparity and preexisting diabetes mellitus, and therefore need specific adjustments, PlGF level also depends on maternal age (26) . At 11-13 weeks of gestation, both MoM values of PAPP-A and PlGF are reduced and related to the gestational age, and a significant positive linear relation was demonstrated (27) .
Discussion and conclusions
According to many studies, at 11-13+6 weeks of gestation, the screening of preterm preeclampsia should mandatory consider both maternal medical and obstetrical history, and biomarkers such as uterine artery pulsatility index (PI) and mean arterial pressure (MAP), and biochemical markers like maternal serum pregnancy-associated plasma protein-A and placental grewth factor (8) . The latest prospective observational screening study, developed in 2018 in UK and other countries by Yi Tan et al., observed a large number of singleton pregnancies (61,174), with 1,770 (2.9%) that developed preeclampsia (8) . They studied each maternal history high-risk factor for preterm preeclampsia, but also the main biochemical and biophysical factors. The results encourage the screening for preterm preeclampsia, identified in 75% enrolled pregnancies with modified parameters such as maternal factors, mean arterial pressure, uterine artery pulsatility idex and PlGF, at a screen positive rate of 10%. It was also demonstrated that this result was not significantly changed by the PAPP-A results, towards racial origin, which made an important shift in the preterm preeclampsia detected percentage, up to 69% for Caucasian women with a screen positive rate of 10%, and 92% for women with Afro-Caribbean racial origin, with a screen positive rate of 34% (8) .
The importance for screening and indentifying pregnancies with high-risk factors in developing preterm preeclampsia was highlighted in the ASPRE trial. After e careful screening using the previous preterm preeclampsia algorithm, all pregnancies with high-risk factors recieved acetylsalicylic acid (150 mg/day from 11-14 weeks of gestation to 36 weeks) and the rate of preterm preeclampsia with delivery at <37 weeks was significantly reduced by 60% (28) . The ASPRE trial shows that when the compliance to acetylsalicylic acid administration obstetrică ginecologia exceeds 90%, the rate of preterm preeclampsia reduces at 75% and the maternal factors, excepting maternal preexisting chronic hypertension, don't interfere with this rate. The optimal administration of acetylsalicylic acid in order to reduce the risk of preterm preeclampsia with 67% is ≤16 weeks of gestation and a daily dose of ≥100 mg (29) . Compared to traditional screening for preterm preeclampsia using only maternal risk factors and a detection rate of about 40% (30) , the combined algorithm shows a greater rate of preterm preeclampsia detection. Therefore, an important group of women with pregnancies can benefit from a prophylactic administration of acetylsalicylic acid from the first trimester, at 11-13 weeks of gestation.
Another survival time model, with reduced based evidence at the time, was developed analyzing maternal medical and obstetrical history and biomarkers at 30-33 weeks of gestation in order to determine the developing preeclampsia requiring immediate delivery (31) . The traditional maternal history risk factors and the measurements of mean arterial pressure and uterine artery pulsatility index maintain the role in predicting preeclampsia in the same manner at 30-33 weeks of gestation as at 11-13 weeks of gestation, indentifying approximately 90% of cases of preeclampsia that should involve delivery within the following four weeks (31) . In this cases, soluble fms-like tyrosine kinase-1 (sFlt-1) and PlGF ratio identifies with a greater accuracy the group of women with immediate delivery due to preeclampsia (32) . Even though the soluble fms-like tyrosine kinase was observed to be influenced by maternal traditional medical and obstetrical factors, more evidence-based results are required in order to consider the future significant benefits in estimating the moment of delivery and the clinical complications that can develop during the third trimester in pregnancies with high risk of preeclampsia.
Given the recent studies regarding the screening algorithm for preterm preeclampsia in the first trimester and the significant advantage in the perinatal outcome after early acetylsalicylic acid use in every high-risk preterm preeclampsia pregnancies, the actual tendency should be followed on a greater scale. n
